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摘  要 









































Transition-metal-containing conjugated organometallic complexes play an 
important role in organometallic chemistry research because of their special structural, 
chemical and physical properties as well as potential applications. Metallabenzenes 
are six-membered metallacycles analogous to benzene, in which one CH group has 
been replaced with an isolobal transition-metal fragment within a benzenoid ring. As a 
type of metallaheteroaromatic molecules with novel structures, rapid progress has 
been made in the chemistry of metallabenzenes since the first isolation of a 
metallabenzene was reported in 1982.  
In this dissertation, the photophysical and electrochemical properties of a series of 
osmabenzenes and ruthenabenzenes with different ligands and two 
oxametallahexacyclic complexes have been studied using in situ UV-vis thin layer 
spectroelectrochemistry. Additionally, a new osmafuran, exhibiting aromatic character 
to some extent, is synthesized by a novel approach of photochemical hydrolysis 
reaction. The main working contents are brief described below: 
(1) Studies of spectroelectrochemistry on osmabenzenes and ruthenabenzenes. The 
absorption spectra of osmabenzenes and ruthenabenzenes with different substituted 
ligands are assigned in some detail in combination with preliminarily theoretical 
calculation. The spectroelectrochemical properties are also studied. Osmabenzenes 
show better reversible spectra in oxidation potentials compared with those of 
ruthenabenzenes, while ruthenabenzenes show better reversible spectra in reduction 
potentials. 
(2) Studies of spectroelectrochemistry on a ruthenium( ) complex and a bimetallic Ⅲ
iridium complex. The spectro- and electrochemical properties of ruthenium( ) Ⅲ
acetylacetonate and a bimetallic iridium complex with a conjugated organic chain 
bridge of special ten sp2-carbon are studied. Using cyclic and differential pulse 
voltammetry, the redox behaviors of both two complexes are investigated. Futhermore, 
the spectroelectrochemical properties of two complexes in oxidation and reduction 















parameters and electron-transfer formulas are given. There is some degree of 
electronic interaction between the two metal centres in the mixed-valence binuclear 
iridium complex due to a bridge consisting of a ten sp2-carbon chain as the coupling 
medium.  
(3) Synthesis of a new osmafuran via photochemical hydrolysis reaction. A new 
osmafuran [OsCl(CO)(PPh3)2(CHC(PPh3)C(CH3)O)]Cl is synthesized by a novel 
approach of photochemical hydrolysis reaction from OsCl2(PPh3)2(CHC(PPh3)C(O) 
CHCH2) precursor. A likely mechanism for the reaction is introduced. Noticeably, the 
ultroviolet radiation, affording sufficient reaction dynamic, plays an indispensable 
role in the formation of osmafuran. The X-ray crystal structure and NMR 
spectroscopic data of osmafuran show a planar metallacycle and delocalized π 
bonding around the ring, which indicate that the compound belongs to 
metallaheteroaromatic molecules. 
 




































的一种方法。该方法的萌芽思想是 Adams R. N. 教授提出来的，1960 年在指导

















场红外光谱等。（2）按光的入射方式可分为透射法（图 1-1a 和 b）、反射法（图













第一章 绪 论 
 2
透电极及其邻接溶液的方法。（3）按电极附近溶液的厚度又可分为薄层光谱电化





图 1-1  各种光谱电化学方法原理图 
1.1.2 紫外-可见薄层光谱电化学简介 
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